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* NOTICES * 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The RF components characterized by having two or more output side microstrip line 
tracks which send out a different signal all over said output matching circuit, and coming to 
prepare two or more GND tracks between these output side microstrip line tracks while 
providing an input matching circuit, the semiconductor device for RFs, and an output matching 
circuit. 

[Claim 2] Two or more GND tracks are RF components according to claim 1 characterized by 
being prepared in parallel. 

[Claim 3] The RF component according to claim 1 or 2 characterized by preparing the opening 
stub along a GND track. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to RF components, such as a module 
substrate containing the power amplifier for RFs used for transmission of a RF signal in mobile 
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communications, such as a cellular phone, etc., and this power amplifier for RFs, about RF 

components. 

[0002] 

[Description of the Prior Art] In order that the request of a miniaturization and lightweight-izing 
to the semiconductor device and electronic parts which are used for a mobile transmitter etc. may 
be strong and that including a digital cellular phone may transmit RF signals, such as microwave, 
in these devices especially in recent years, the request of a miniaturization and lightweight-izing 
to the power amplifier for RFs which amplifies a RF signal is still stronger. 
[0003] Moreover, compound-ized power amplifier, such as a dual module which carried out the 
modularization of two or more power amplifier for high frequency, and a triple module, is 
produced commercially, and it has become the gestalt with which two or more power amplifier 
lives on a single substrate. However, if it sets from the request of a miniaturization and 
lightweight-izing to a composite module and the distance between the output matching circuits 
of two or more power amplifier for RFs is brought close, the harmonic content of two or more 
power amplifier influences, and it is known that spurious characteristics will deteriorate by 
interference. 

[0004] Then, in the circuit design of the composite module (radio-frequency head article) which 
has such two or more high-frequency power amplifiers, the design carried out to the pattern 
arrangement which detaches the distance between the output matching circuits of two power 
amplifier, i.e., two output side microstrip line tracks which send out a different signal, as much 
as possible about the output section circuit constituted, for example considering the transistor for 
high-frequency power as a core was performed. Moreover, spurious-characteristics degradation 
by harmonic content was prevented by performing the design which establishes one GND track 
between two output side microstrip line tracks. 

[0005] Drawing 3 is the circuit diagram showing the example of the RF components which have 
such two conventional power amplifier for RFs. The RF components 21 shown in drawing 3 are 
formed in the dielectric substrate which has the specific inductive capacity of a predetermined 
value, and are equipped with the semiconductor devices 23 a and 23b for RFs (it may be hereafter 
called RF MMIC), the input matching circuits 22a and 22b of MMIC(s) 23a and 23b for RFs, the 
bias circuit 24 connected to the output of RFs 23a and MMIC 23b, and the output matching 
circuit 25. 

[0006] The input matching circuits 22a and 22b have the capacitor and the inductor. 

[0007] Output side blocking capacitor C is connected between two output side microstrip line 

tracks 27 and 30 which send out a different signal in the output matching circuit 25 on the other 

hand, and output terminals 32 and 35. These output side microstrip line tracks 27 and 30 make 

impedance matching with an external circuit the optimal, it is a distributed constant track for 

taking adjustment to desired output characteristics, and these output side microstrip line tracks 27 

and 30 are grounded through the capacitor 28 grade for output adjustment. 

[0008] Moreover, the radio-frequency head article 21 has the bias circuit 24 for supplying a 

direct current in high frequency MMIC, and the track 26 which is a distributed constant track of 

this bias circuit 24 is connected to high frequency 23 a and MMIC 23b. 

[0009] Moreover, drawing 4 is the pattern Fig. of the above-mentioned conventional RF 

components. The RF components 21 shown in drawing 4 are formed in the dielectric substrate 

which has the specific inductive capacity of a predetermined value, and are equipped with RF 

MMIC23, the input matching circuit 22, the bias circuit 24 connected to the output of RF 

MMIC23, and the output matching circuit 25. 
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[0010] All over the input matching circuit 22, it has the capacitor and the inductor, impedance 
matching with the external circuit connected to an output terminal is made the optimal in the 
output matching circuit 25, the output side microstrip line tracks 27 and 30 which are distributed 
constant tracks for taking adjustment to desired output characteristics are established, and these 
output side microstrip line tracks 27 and 30 are grounded through the capacitor 28 grade for 
output adjustment. Moreover, the bias track 26 which was established in the bias circuit 24 for 
supplying a direct current to this high frequency MMIC23 and which is a distributed constant 
track is connected to high frequency MMIC23. 

[001 1] And in order to reduce conventionally the effect of interference between the output side 
microstrip line track 27 which sends out two different signals, and 30, detaching the output side 
microstrip line track 27 in the output matching circuit 25 and the distance 3 1 between 30 as 
much as possible is performed. Moreover, by forming one GND track 29 between the output side 
microstrip line track 27 and 30, the effect by interference between two output side microstrip line 
tracks 27 and 30 was reduced, and the effect on spurious characteristics was reduced. 
[0012] 

[Problem(s) to be Solved by the Invention] However, the further miniaturization and lightweight- 
ization are required in recent years, and it also sets on the RF components which compounded 
two power amplifier for RFs as mentioned above. Reduction of sufficient spurious characteristics 
is demanded attaining the further miniaturization. There was a problem that it could not respond 
depending on detaching the output side microstrip line track 27 which was described above, and 
the distance 31 between 30, or forming one GND track 29 between the output side microstrip 
line track 27 and 30. 

[0013] This invention is thought out in view of the above-mentioned technical problem, and the 
purpose aims at offering the RF components which can reduce the effect by interference between 
two output side microstrip lines while being able to miniaturize. 
[0014] 

[Means for Solving the Problem] The RF components of this invention have two or more output 
side microstrip line tracks which send out a different signal all over said output matching circuit, 
and come to prepare two or more GND tracks between these output side microstrip line tracks 
while they possess an input matching circuit, the semiconductor device for RFs, and an output 
matching circuit. 

[0015] With such RF components, since it miniaturizes, even if it makes small distance between 
output side microstrip lines, interference with one output side microstrip line track and the output 
side microstrip line track of another side can be prevented more effectively. That is, occupancy 
area can be made smaller than the case where one broad GND track is established on the two 
GND tracks in this invention, for example although there was a problem of enlarging although 
interference can be reduced by being [ as opposed to / in one conventional GND track / 
interference ] weak, and forming one GND track broadly, and it can be made strong [ to 
interference ] moreover. 

[0016] The output side microstrip line track which specifically transmits the signal of a 900MHz 
band, If the output side microstrip line track which transmits the signal of a 1 800MHz band is 
carrying out proximal Although the higher harmonic of a 1 800MHz band leaks out on the output 
side microstrip line track which transmits the signal of a 1 800MHz band and the problem of 
degradation of HAMONIKUSU arises from the output side microstrip line track of a 900MHz 
band Since two GND tracks were approached and established in this invention between the 
output side microstrip line tracks which transmit the signal of a 900MHz band and a 1800MHz 
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band Even if it approaches and establishes the output side microstrip line track through which 
two different frequency bands pass, a leakage signal (mainly 2 double wave) can be reduced to a 
duplex by dividing a GND track, 

[0017] Moreover, when two or more GND tracks were established in the same area as the 
occupancy area of the GND track at the time of establishing one conventional GND track, the 
reduction effectiveness of the leakage signal of 2 double wave can be made very larger than 
before, and was put in another way as it and the reduction effectiveness of the leakage signal of 2 
double wave is made the same, occupancy area of a GND track can be made very small, and it 
can miniaturize. As for this point to a GND track, it is desirable to arrange near the output side 
microstrip line track which sends out the signal of a low frequency band. 
[0018] Moreover, as for two or more GND tracks, in this invention, being prepared in parallel is 
desirable. By establishing two or more GND tracks in parallel, the undesired signal emitted from 
two signals can be reduced, and interference can be prevented more effectively. 
[0019] Furthermore, it is desirable to prepare the opening stub along a GND track in this 
invention. In such a radio-frequency head article, since the excessive signal which absorbs the 
excessive signal (mainly 2 double wave) which affects spurious characteristics, and cannot be 
absorbed by the opening stub is absorbable on the GND track, interference can be prevented 
further effectively. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of the RF components of this invention 
which compound-ized two RF power amplifier is explained based on a drawing. Drawing 1 
shows the circuit diagram showing an example of the RF components of this invention, and the 
RF components 1 of this invention are formed in the dielectric substrate which has the specific 
inductive capacity of a predetermined value in drawing 1 . 

[0021] For example, in the dual method of GSM/DCS which is a European cellular-phone 
system, one side is [ another side ] RF power amplifier lfor DCS b in RF power amplifier la for 
GSM, these are compounded and the RF components 1 are constituted. 
[0022] The RF components 1 possess the output matching circuit 5 for taking adjustment to 
desired output characteristics which was connected to MMIC(s) 3 a and 3b for RFs, and these 
MMIC(s) 3a and 3b for RFs and which was connected on input matching circuit 2a, 2b, and the 
bias track 6 for taking input-impedance adjustment of a RF input signal. 
[0023] Input matching circuit 2a and 2b have the capacitor, the inductor, etc. 
[0024] On the other hand, the output matching circuit 5 has the output side microstrip line tracks 
7 and 10 which send out a different signal, and output side blocking capacitor C is connected 
among these output side microstrip line tracks 7 and 10 and output terminals 12 and 15. the 
output side microstrip line tracks 7 and 10 are independent about the output characteristics, for 
example, output power, the consumed electric current, etc., of the optimal request of impedance 
matching with the external circuit connected to output terminals 12 and 15 as a thing etc. — it is - 
- as satisfied with coincidence, it is for taking adjustment, and these output side microstrip line 
tracks 7 and 1 0 are grounded through the capacitor 8 for output adjustment. 
[0025] Furthermore, the opening stub 17 is connected to the output side microstrip line track 10 
of high-frequency power amplifier la for GSM. The circuit which consists of the opening stub 
1 7 is set as track length which reduces the higher harmonic of the 1 800MHz band generated to 
the high order higher harmonic, for example, the secondary higher harmonic, of a RF signal by 
the side of GSM, and has the function which controls the spurious component of a secondary 
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higher harmonic. As for this point to the opening stub 17, it is desirable to connect with the 
output side microstrip line track which sends out the signal of a low frequency band. 
[0026] Drawing 2 is the arrangement pattern Fig. of the RF components of drawing 1 , it sets to 
drawing 2 and the RF components 1 of this invention are formed in the dielectric substrate which 
has the specific inductive capacity of a predetermined value as two power amplifier la and lb for 
RFs. In the dual method of GSM/DCS which is specifically a European cellular-phone system, 
the A-B Mashita section is RF power amplifier la for GSM, and the upper part between A-B is 
RF power amplifier lfor DCS b. 

[0027] The RF components 1 possess the output matching circuit 5, in order to take adjustment 
to the input matching circuit 2 for taking input-impedance adjustment of a RF input signal 
connected to MMIC3 (3a, 3b) for RFs, a bias circuit 4, and desired output characteristics. 
[0028] As for the input matching circuit 2, the capacitor, the inductor, etc. are connected. 
[0029] in the output matching circuit 5, it is independent at MMIC3 for RFs about desired output 
characteristics, for example, output power, the consumed electric current, etc., etc. - it is ~ in 
order to take adjustment so that it may be satisfied with coincidence, the output side microstrip 
line tracks 7 and 10 which are distributed constant tracks are connected, and these output side 
microstrip line tracks 7 and 10 are grounded through the capacitor 8 for output adjustment. 
[0030] Furthermore, the opening stub 17 is connected to the output side microstrip line 10 of 
high-frequency power amplifier la for GSM of the lower part between A-B. The circuit which 
consists of this opening stub 17 is set as track length which reduces the higher harmonic of the 
1 800MHz band generated to the high order higher harmonic, for example, the secondary higher 
harmonic, of a RF signal by the side of GSM. 

[0031] In 1800MHz, the frequency of RF power amplifier lb for DCS of the upper part between 
A-B hits the twice as many frequency of 900MHz of RF power amplifier 1 a for GSM as this. 
Although there are a higher harmonic by the side of GSM and a possibility that especially 2 
double wave may affect the 1800MHz higher-harmonic signal which is a fundamental wave by 
the side of DCS by interference, in this invention, it becomes possible to reduce a higher 
harmonic by forming the opening stub 17 in the output side microstrip line track 10 by the side 
of GSM. 

[0032] And in the output matching circuit 5, between the output side microstrip line track 7 by 
the side of DCS, and the output side microstrip line track 10 by the side of GSM, the GND track 
9 and the GND track 1 8 are arranged, and it has become the arrangement which reduces the 
output microstrip line 7 by the side of GSM and DCS, and interference between ten. these GND 
tracks 9 and 18 are formed in parallel ~ having - **** - two or more beer halls ~ the conductor 
connects with GND. Moreover, it is formed in the output side microstrip line track 10 side that 
exsorption of the leakage signal of 2 double wave by the side of GSM should be controlled. 
[0033] Thus, with the constituted RF components, if a RF input signal is inputted into the input 
matching circuit 2, it will be amplified by MMIC3 for RFs, and will be sent out to an antenna 
switch module through the output side microstrip line track 10 of the output matching circuit 5. 
[0034] And although the higher-harmonic signal of the higher harmonic by the side of GSM, 
especially 2 double wave (1800MHz) is emitted from the output side microstrip line track 10 in 
case a RF signal transmits the output side microstrip line track 10 by the side of GSM First, the 
higher-harmonic signal which was controlled by the opening stub 17 and passed this opening 
stub 17 It is controlled by the GND track 9, and the higher-harmonic signal which passed also 
through this GND track 9 is controlled by the GND track 1 8, and can reduce the higher harmonic 
which affects the output side microstrip line track 7 by the side of DCS. 
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[0035] this invention person produced the RF components shown in drawing 2 and drawing 4 . 
Under the present circumstances, distance between output side microstrip line tracks was made 
the same, and occupancy area which a GND track occupies was made the same. When the 
spurious characteristics of these RF components were measured, with the RF components of 
drawing 4 , it was -20dBc to having been -30dBc with the RF components of drawing 2 . 
Moreover, except not forming the opening stub 17, when the same RF components as drawing 2 
were produced, it was -25dBc. 

[0036] And since the degree of freedom of a capacitor location improved on the occasion of 
property adjustment, the degree of freedom of arrangement of the capacitors 20a and 20b 
connected to the DCS side microstrip line tracks 7 and 10 went up by the ability of two GND 
tracks to have arranged the GSM side, and fine tuning became possible in the optimal matching 
circuit adjustment by it. 

[0037] In addition, giving modification and improvements various in the range which does not 
deviate from the summary of this invention does not interfere at all, without limiting this 
invention to the above-mentioned example. For example, although the example using the output 
side microstrip line tracks 7 and 10 and the bias track 6 as a distributed constant track which 
constitutes the output matching circuit 5 and a bias circuit 4 from an above-mentioned example 
was shown, respectively, it cannot be overemphasized that the stripline track formed in the 
dielectric substrate inner layer as these distributed constant track may be used. 
[0038] 

[Effect of the Invention] As mentioned above, since according to the RF components of this 
invention it has two or more output side microstrip line tracks which send out a different signal, 
and two or more GND tracks were established between these output side microstrip line tracks 
all over the output matching circuit and it miniaturizes, even if it makes small distance between 
output side microstrip lines, interference with one output side microstrip line track and the output 
side microstrip line track of another side can be prevented more effectively. 
[0039] And power amplification still stronger against interference can be performed, without 
attaining fine tuning of a matching circuit using two or more GND tracks, and making a circuit 
enlarge compared with the conventional power amplifier for RFs. 



[Translation done.] 
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#*J^S«2 2a~2 4afJ % 3UB565fcfi-S§-4 2 a ~4 

4 a CQftig&Sr * 2~Jl 4lrggJftU iSS* 2~H© 
^#fr*ftft£S3f1l2 6 a tC&tt-TS, ?«X*«l|jB} 
Hifil2 5 afi, 1B9*jUiit2 8 a tc Jt 9 8M*t £ tlfc ¥ 
#S3t1f-^4 5 aCDJfeiS^^A. SKSHfcU iSSUW 

%ffi**»ft*fiii;C2 6 a fcsawa. 

[0 0 18] *ft*S3M26 all, SgH~i5% 50 
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Kft^mU-C, *JtttLfcjm*fe*6H8K2 7£tt 
ttU Sfc, *H«4»l»»2 9a~2 9n«. 
2 7K-3BWB-«E«Sii., 

ra»K#ifii*-ett. «^si?S2 6bi±. * 

wmitmmm2 1 b~2 4 b, imxFmnijtmm 
mmsbizmm-tz, &smit!mmm.2 1 b«, & 

B2 8 bfc«»t6. Rfc ^*£4M£S2 2 b 
~ 2 4 b 14, WTfciS^^mffl^Jtti^-!- 
***LT«J!>»A.«IK2 8bt»8lEt6. ^HH*** 
AI!(1E2 5 b tt, ttJU 5 WJfcSJIi^MISJltfll^fca 
**L-C«J9#A|ffl2 8b»c*BEl-S. lit, 

*%ttR8K2 1 b~2 4 b. #zxj^iMumm 

2 5bi::ii % 7i^Annttj:tf??>M9ttfiia£«> 
fiiSKKMMttAHi&ftrtiQ. WB»«MWtt«2 1 

a~2 4a, *3 £tmiX%4Bfi«|l2 5 a 
*MMqE2 1 b~2 4 b, *J:OTff*£KftSiB2 

5b*-e»eaa«i©]E*tt!iJ#«r«ig*ii6. e%g 

mfflS5tJ»^3Sfll2 l b~2 4 b«^o3JS»mt: 
WfiiSfflflr^l b~4 b fc L-Cffl*U "Mi* 

[0 0 19] H3f*w0>»naX*0$tti£J:&ftft 
A<D#7EiH» 0 7 P 

YX'M, im TOftOtt 

©jEfirtt«rtt***BU Sfl!*o*l»i»C*©a:l»tfc 

&mihnw$T**»%^mftimm&m.z 5 a , 2 5 

bfcttttb-CV^Hfctt, A««flt«2 9 a -2 9 n 
*tt»-ett. Jlffl^««^!12 la~24afcJ:W 

-1) , -f-fcfrfc, =&)fei6ST-i£gft$4x57 ? -^l4# 
**»Sl«IB-CjE1lt4ji«^frt>ii-C*J "3 , Slffl*+ * 
/M a~4 all. ^<?#K.^®2 8»KJl!)WfM 
ffl*3t*^B2 1a~2 4at^St*iXv «£fi^fi^ 
I26a, pt^iSK2 7, Jt±@tS4 I lgS2 9 a~2 9 

n, &&&mmm.2Qb, ®%%3tsmmm2 1 b~2 

4 b, *JJ:^^#x^e2 8b*grSfflft^H 
b-4bte«K**iT^a. affl»£ttA£il2 1 a~ 
2 4a, 2 1b~24b, *5±yfMMSS2S 
a, 2 5bKtt, 7f-AWffl;fcJ;tftfy h»5tttafc 

[00 2 0] MzUi, ±&mm 2 7 *fc«i!fflS)t«^ 
mm.2 la, 21b tH6A»0*P»*«±L 
ST- 2) , Sffl^-T^Ha, lb©aflTte*#34«4 



14 , ?Btl#iSt2 8a > 28b 

(4, *ft*h#ffl*--r*A'i a, i bt^ffftJMK 

125a, 2 5blcas»U (^r^ 
ST-5) „ 

[0021] %$Lfk&m->xTJ»<o®mmh$, m& 

teT*fctt«**»£<e5i:, ftHM?!^ 9 a~2 

9 nWftffi^T-kU l#»<0*«*iJS||JI!KJMS3i'U 

#**teK*J^-Ctt, %Jttfl*«t9l2 9 a~2 9 ncoy 
■Yv*yh4<+6J:3*!»U 1 2~l 5«fti£#tt£ 
ii^fi#w^fi(cf*o 0 20 

10 0 2 2] **«tt©affl*|c*|-l,-Ctt, 3tiSMg® 

roE»tt«f8$ixS<t (^v 1 yZfS T — 7) , 4f-5tig 
2 9 a ~ 2 9 n coy-f ^ttftc&lHliSKftftWtt 
fcHSit (*^s/7"ST-8> . W 9 2 8 a , 

2 8 b 14, *ft?ftTOS%ttfl&1K2 5a, 2 5 b IC 
mm LX^1Z%Lmf-*r*J> 1 a , lb &afflSR#3Sira3g 
S21a, 2 1 b KSI >J J551" (^Ty7'ST-9) . 

[0 0 2 31 JSt±«J:5fc, £©*ttro»1»ifcj:ii 30 
I4\ iHi*w»ft©jtttl*fc*fc*3fe3-e-, Afflffott 
**Ktt%WK<f'ft» 2 9 a ~ 2 9 n «W < 

[oo2 4] mm<omtt2. m4n^.<n^m<omm 

fc*SO-C, 4 6a, 46 b l*affl$%WA$iK 2 1 a - 
24a, 2 1 b ~ 2 4 b , ^ffiSftJS^tg 2 5a, 2 
5 b 6 40 

JRISBT* 13 . a HM*m&&a 2 5a, 25bift(; 

OfflKOfllJfcKo^-Ctt, Hi i|3--efc5*s, @2fcjj* 
Ufc9J9#*J&H«\ C0^0»tt2e?18 9*;UEB 
28a, 2 8 b}CiSffli-Si!ll4, B 2 fc* Ufc*J*fc 2 
SflWMCl-jfttf, 4 *Wlffift^A la-4a»H 

«MKff2 5a, 2 5 b, 4 6 a, 4 6 b HHR-fS CI 

[0 0 2 5] RKHimEOVNTttW-fS. ±ESS*«># 50 
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c i -ci4, ^m^<r>m.& ic i S£^^#i 9 ax &*Mtic 

!$lc:#tt!<1f I H§tg2 9 a ~2 9nW^>W< L, 
ffi£fift<7)i§l,\ #I?U4\ «M«IIE2 5a, 2 
SbOjEtfaWCtfUi, *0*»Lfc3lffl»©«ffl 
^^H&TfiS^ftiK^S^ 5a, 25b ICg&tU 
^blc, mwaffl^roi»lsS*s«*i^(-, 3fci!M@1*i»»2 

9a~2 9n^y-r>Sr$f>(C/h$< L, &5fcJ«SWl& 
lr\ THI^#«^g4 6a, 46b 

ffi^3t«^SIS46a, 4 6bt«L, M#lo 
■f ojE*Kftft*fcy-f < 1-4. 

[0 0 2 6] r 2 Kiiix 

«, 2 3Rtt©*fl|**Krtfc0>^ ftttWW^A 

oft slStefc J: 9W±4*Sii:i«tf# &*Mt*(*e>li 
5„ 4*5. ^W^JfeO^!i2T*l4, m£**N%tt (N 
= 4) tU T«*tt, (M=2) bLXtSLmL 

*!ifflJ6*5J:l/ ; HB&l4, 4%tt&±«sJ:V2X«i 

[0 0 2 7] JttteftttS. ms{±z<D%m<D%M<nB 

Sa^t7D-ft-H?Ji>9> 3 "C 

(4. afflfcWEtt^fctt^WfcrottftofcfflafrWjfcS 

[0 0 2 8] *fc»fffcoV^*lW1-6. JE* 

T-ll) , v>-f*i*»©affl*t**!4s*4UfclH'fc 
14 2) , IHiSR**©*!!!**** 

L Ufy/ST-H) , ^HUa^jEflrfcttatett, 
9J!)fiM28a, 2 8 bWS, *P»Lfcmfflf- + 
*/>'«r ; JHBJR3t«U8«ll2 5a 1 2 5blc«fflM-« 
f ^ST- 1 5) . JJcfc, 

7-/yST-16) , ft^JBSTftfc^*©*^ 
*«5l£S*Si:*K: (xf^ST- 1 7) . ^ffl^Jfe 

B«rfTV> 9) , jE«"CfcV**£fc 

(4, ®m*<D%mj]*m%z^z>kmz. {x*v?st 

-2 0) , W0« J HI*O*ffl*tr3R*S*T (^s/^ 
ST-2 1) . fi^MrSHkU Uf^ST-l 



(6) 
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6) , Erefcanfrfctt^awi^LT^fcsui* 

2) . 

[0 0 2 9] £Ubco,fc9i^ wO**rojR*3ti:ii 

-«>«Mi*:4<-*-it!4<"C*5«!l*#tf95»*t«. 
d<OHlfi<OJg«|3l?l±, Jiffl^^rN^ (N=4) i 
U ^ffiSli, M^fcE (M=l) iLTKWLfctf. 31 
ffl^tts 4*fcEl-t-?*>oTift<» -7-«li, 14!C 

J: 5 ffiftNS(fc&#fc*fc 2&iffia±««i&& 10 

So 

[0 0 3 0] Hffis?J^!i4. mGltZ<0%W<D%1&<OM 

«:«, SUfl*~»W5lfL*ffV\ ^«*<0*ttWj*tfi 20 
[0 0 3 1] fclcttfWioHTKWi-S. 

(^fyT'ST-16) 4-ClJ. ±ienifero 
SrfiV (Xr >7*ST- 1 9) . E^-C^v>*-g-(ri4 % 

0) , HKftHttMiL Uf^sT-ia) . je* 

<*>Sffl*R:ffl9HL (ZT7/ST-22) , TORO 30 
[0 0 3 2] JELL© X 1 (c, - ©3?JE©Jf$fi 4 Id J:ix 

i4\ afflsRfc^wiairojitaft^Tajifittfti/j!*© 

■fjS»©*IH]©*i 5 . BaBUH-tteftSfcSiittftA 

(N=4) fcU ^{8^14, (M= 

1) tLtHWLfc*. Sffllli, 4 3R«£SLt-?*o-C 

t>a<, ^ffi^ti. igi4ioT<Ltj:9i-, mftmzzft 40 

[0 0 3 3] %M<DBWi5. m7\±Z.<D%W(D%MOB 

>t>A« 2 9 a ~ 2 9 n <r>?4 V < ffi 
[0 0 3 4] *K»fffcOV^RWi-a. 0 7(4H6(D 
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**StfT3Efftt«MB1-5«fc* **tS«SS2 9 a 
~2 9 nO^V (?r^ST-2 
3) fc. TO*®*fflafrlfi*Stffcftli:, 7tWf« 

T-2 4, ST- 2 5) itt^:7n-f + -(.^ 

[0 0 3 5] a±«0J:p(-, w»giJS^lS5liJ:^ 

= 4) tU T**tt, M^«E (M=l) kuSUl 

!affl^(4, 4&tt£LLT?ifeoTt>JsK, -Tii^ 
(4, H4lc:^LfcJ:5lc. ffi5fe)ilMfi^^fc-ti:^2Sft(Jl 

[0036] nmnmwe. Bsitio«no«inj6 

14, 

[0 0 3 7] ftfc»f¥to^TRW1-6. H 8 KB 6 0 

3§3te<*tfT (^fiyyST-2 6) , jEfttt£«I8L 

Ufy7'ST-2 7) , A*-C*>«ilfiHN»0«^«r 
nMlrZ&m (X7^ST-2 8) Sr;ttJ*.;fc7P-* 

[0 0 3 8] £Lb© c©*ft©»«6{cJ:ii 
I4\ a*^K^V^r t^WSWjEttt^ttBt?* 6» 

tax-zztomwbnz. r or 

(4, 3iffl&£N£«; (N=4) fcU M^SS 
(M=l) fcucRHLfctf* WIMtt* 4*«!BU:T 
fco-CtJK, H4fc*LfcJ;5K:, ftft* 

^fi6T-f4, g|6{07a-f-+- He, Hffl^OjESP* 

[0 0 3 9] §gJ&WJBffi 7 . 0 9 I4r©» WngfaOB 
m 7 td J; 5 itStft -^^ x A W^t 3E£$J r> ^ jt#j£© 

(4, Slffl^OjEfti^tM^WlciHlSOjtffl^SrajtS 

* SBtKTti&li* ffiS 2 9 a ~ 2 9 n CO^^ V*** < 
[0 0 4 0] RKKitPtov^TClRWrS. 0 9 (40 8 © 
**S*4BSR:, 3t^ t fMI§2 9a~2 9n©^y 
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tffc«IWltfi*+tt» 29a~29n£> 

[0 0 4 1] &.±.<D£?\Z y Z<Dmm<»MM7iZ.£ft. 
^SftiO'j>S<-C*«o? > ******* ^ A 

5. z<r>mm<omm7Vit, *jimx*n%m (n 

-4) tU iHlJWi, MSftSfc (M=l) iLTKWL 
tt. B4te*LfcJ:3C. «ife«tt«rWfc-a-fc2*ima 

[0 0 4 2] *!S«jgfiB8. Hi 0lirroi8W«>3IK© 

■rw^ig-efc!), bih^t, 5 1 aiia/fl*-**/^ 

AiajWaitf r„ bft94*ttJfe£a&$gEm«M&frtt 
*.fc£f5*ffl, 5 3 a, 5 4 aitftXj yrX-bZ. $ 20 

-hT&'K C 8 Ttt, afflSROjEffflPIC 

4 1) , TO**JMQ£C-?a. TOfcOftfflafcStt 30 

(Xfy/ST-2 7) , RftX'ibitUttffiZk 
CDftVFZmifefZ, (ZT!/7'ST-28) „ Z(D^m 
l±. HI O^fS^ftK^giCfc^T, £{tft5 1 a 
c05ttb^7iSr3t^'1' 5 3 a fcAAU *x^s/f53 

alr*«#*ta*U *^yf54 all, rmftff^- 
*3MRLT*flr»5 2 aKtti^LT, S«»5 2 a C*J 

fflsRoEff^cB^Miaoifca^tfjtejsis 2 7 ices 
3*15 c&4<, easwtt^WiL-c, T*r*£K 

[0 0 4 4] iif, ^ffl^tSfciSE^S^i-ntf (.XT- 
*^ST- 12) , TWSRWJttfflAwSftflj-wWjfOiE 
L£#itL (?t^ST-43) , Sfe^Lfc&ffl^fc 
iHi*fc*J0fM.$ Uf-//ST-1 5) . 
«, HI OOTflfcaWJUMlfcfc^-C, ^5 
3a, 54 aSriSHt, *J:tHHt||t«9#jt«ifc|{: 

* off 5. *t>t, mmvxmzmi 50 
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(^fyT'ST-i 6) , 5lffl*ro*«***flr«lic*f 
OiSL (^f^ST-4 4) . mffl*©*«*«r»* 
4* 8) » 9U8XiojEtttt«rflB-t 

5 (xr^ST-19) . zntimti, |g]10coSffl 

»ttt«B-r*»^Ki*^'f 4 a KjWHS-fcffl* 

5 2a(Cm^LT, S1f?H5 5 2 a ICfc^T, i*ffS(5 5 1 
a *»60*ffi*«riS«LTaffl3R*«IJ«»ll©]E1irtt* 
Sfegg-fS 5. Wot, Sffl^WjE#ffico« 

]E#tt tut SliMtS. 
[0 0 4 5] MfftflEft-Cfelttll*. mffl*»3tffl^) 

(^7^ST-4 5) . ^HKRSrSUflJRfcaOKL 

tliSf (^f?7'ST-4 6) . 
[0 04 6] B±©J:5I^ w08Slfc©JBtt8iCj:ix 

^OHJg(7)^8-ett, ^ffl^SrN^iK (N=4) £ 
U -THiJfUi, (M=l) tfCtftWLfc^, S 

* Lfc J: 5 MftJKttfcj* fctf fc 2 3iK£l±afflSSt 

5. 

[0 0 4 7] 

*»**©3tW*Sr*t»*S*, 9Ufl*©jEtti*Ctt 
[0 0 4 8] rw*«tJ:fttf, ^ffl^oiEJSfBf(;ii^ 

L/t^. wvmzzn-oxzn&mLitvLmmcDffim?- 

[0 0 4 9] C©»HlCj:*ltf, afflJRoaiBftlCI*^ 



*<WE*tt4r*»LfcSK lE/BS^©© 5 M L£*t$ J: 

■c* . fia^tt^K*** < i- ~ i 

loo 5 oj c<o«wfc±ntf 4 sffl*oaia«nctta 

*L*ffV\ ^Htawfctftfj «fc 5 J=#jjtUfc 

-fji^^co^i^fj, laMUttftttK&iifcSj-ifcgft 
[0 0 5 1] i©»9Hcfciuf, 3UB*©ttlH»*fc:»ffl 

tiSDld J: Sfe£#te~©&$fc $ *, &{ftft r £ # 

[0 0 5 2] r©»WfcJ:ittt\ Siffl&©jE#B#tcRI!£ 
WK-?«©ftffl^&5g*£i£T1^©:E$tt£ffiS 20 

■*-6i5K«j*Lfc»--c, WMFWB^rfc^aiMME 

J: 0 r6]J:3*5 r i 6Wk/mbtii. 
[0 0 5 3] ^eOfglflfr J;fL<^ affl^CO]E^II#(cm^ 

4v£*§<r££5K«$:Lfc©T\ attttKTOil 
WJESttfclWBf * t * ©ei£«H4~©fB*£ «t 9** 

[0 0 5 4] £<D«WCUltt\ SfflJROjEJIWCf*^ 30 

fflS©2Hi«J© jtaWfcfff 5 9 U SfflSRwaftlB-ca 



[0H©f8*fctftW] 

[01] i«0»Wro38*©»* IK J; 

[03] i©*W(D««©»*lKJ:5**ft#*^ 

[04 ] i©»w«)**o»tt2 1 isitasftMi/ 

[0 5] i©»«©**»»* 3 fc* 

[0 6] C»*W<o*ISO»tt4fcJ:53t«ft*S«> 

[07] z<o^m<omm<mi&5\a: 

[0 8] w©*W©**©»»6CJ:5Jttt**«-> 

[0 9] C©|g^©*«!©^<i7|Cj:5Jtjafi#l[i/ 

[010] £©BW»**»»fc8fcJ:6affl3B*iJ: 
[011] r©«W©HJ6©3l£flg8KJ;63fc$fc&£S 
- h"C$)5„ 

[0i2j %*<o%m'%mw**-rmfmx'ihi> a 

la~4a, lb~4b 2 1a~2 4 

a, 2 1b~2 4b&fflX£WRK1E, 2 5a, 2 5 

b, 4 6a, 4 6b TOXftMJtKB. 2 6a. 2 6 
b »Jfc£i£@, 2 7 2 8a, 2 8b 
-SD0»^3SK. 2 9a~29n 
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